(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(n) EP 0 558 120 B1 

EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
16.09.1998 Bulletin 1998/38 

(21) Application number: 93200426.0 

(22) Date of filing: 16.02.1993 



(51) int ci 6 : H04N 9/79, H04N 9/87, 
H04N 9/83 



(54) System for recording and reproducing picture signals into which character signals can be 
inserted 

System fur die Aufzeichnung und Wiedergabe von Bildsignalen in der Zeichensignale eingefugt 
werden konnen 

Systeme d'enregistrement et de reproduction de signaux d'image dans lesquels des signaux de 
caractere peuvent etre inseres 



m 

o 

CM 

00 
LO 

in 
o 

Q. 
LU 



(84) Designated Contracting States: 1 
AT DE ES FR GB IT 

(30) Priority: 25.02.1992 AT 355/92 

(43) Date of publication of application: 
01.09.1993 Bulletin 1993/35 

(73) Proprietor: Koninklijke Philips Electronics N.V. 
5621 BA Eindhoven (NL) 

(72) Inventor: Gedl, Karl, 

c/o INT. OCTROOIBUREAU B.V. 
NL-5656 AA Eindhoven (NL) 



(74) Representative: 

van der Kruk, Willem Leonardus et al 
INTERN ATI ONAAL OCTROOIBUREAU B.V., 
Prof. Holstlaan 6 
5656 AA Eindhoven (NL) 



(56) References cited: 
EP-A- 0 344 774 
EP-A- 0 429 945 
US-A-5 220 411 



EP-A- 0 369 471 
US-A- 5 097 348 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 558 120 B1 



2 



Description 

The invention relates to a system for recording and 
reproducing picture signals comprising a phase-modu- 
lated or frequency-modulated picture colour signal on & 
and from a magnetic tape in adjacent tracks which are 
inclined relative to the longitudinal direction of the tape, 
which picture signals can be recorded and reproduced 
in a first recording mode and in a first reproduction mode 
with a first tape speed and in a second recording mode 
and in a second reproduction mode with a second tape 
speed which is preferably a submultiple of the first tape 
speed, the video signals recorded in the first recording 
mode being additionally reproducible in at least one first 
further reproduction mode with at least one first further 
tape speed which differs from the first tape speed, and 
the video signals recorded in the second recording 
mode being additionally reproducible in at least one sec- 
ond further reproduction mode with at least one second 
further tape speed which differs from the second tape 
speed, modulated character signals, which comprise a 
phase-modulated or a frequency-modulated character 
colour signal, being insertable into at least the repro- 
duced picture signals, the system having a conversion 
stage for reconverting a reproduced picture colour sig- 
nal to an original frequency range, which conversion 
stage supplies the reconverted picture colour signal to 
an output, having a detection stage which is arranged 
behind the output of the conversion stage and which in 
the case of a phase-modulated picture colour signal is 
constructed as a phase detection stage for detecting the 
phase of the burst signal in the reconverted picture col- 
our signal and in the case of a frequency-modulated pic- 
ture colour signal is constructed as a frequency detec- 
tion stage for detecting the frequency of the non-modu- 
lated colour subcarrier signals in the reconverted picture 
colour signal, which detection stage supplies a detection 
signal of half the line frequency to an output, having a 
first switching device arranged behind the output of the 
conversion stage and controllable by means of a control 
device, which first switching device is set to a first switch 
position by the control device in the second further re- 
production mode of the system, in which first switch po- 
sition a first delay device of the system with a delay time 
of one line period is arranged in series with the first 
switching device and the reconverted picture colour sig- 
nal supplied to the output of the conversion stage is 
transferred with a delay of one line period to a further 
signal-processing stage of the system, and which is set 
to a second switch position by the control device in all 
the other reproduction modes of the system, in which 
second switch position the first delay device is bypassed 
and the reconverted picture colour signal supplied to the 
output of the conversion stage is transferred without a 
delay to the further signal-processing stage, and having 
a character generator for the generation of non-modu- 
lated character signals and a modulator which is con- 
nected to the character generator and which enables the 



non-modulated character signals to be converted into 
modulated character signals to be inserted, and having 
a character insertion stage which is connected to the 
further signal processing stage and to the modulator and 
which is adapted to insert the modulated character sig- 
nals at least into the reproduced picture signals, the 
modulator comprising a control input to which a control 
signal of half the line frequency is applied, which control 
signal is phase-locked to said detection signal of half 
the line frequency supplied to the output of the detection 
stage, in order to achieve that the reproduced picture 
colour signals and the character colour signals to be in- 
serted are locked in phase in the case of a phase-mod- 
ulated picture colour signal and are locked in frequency 
in the case of a frequency-modulated picture colour sig- 
nal. The invention further relates to an apparatus for re- 
producing the picture signals. 

A system of the type defined in the opening para- 
graph is known from the prior art. In such a system char- 
acter signals corresponding to coloured characters, 
such as coloured letters or coloured graphic symbols, 
can be inserted into picture signals corresponding to col- 
our pictures. This should be effected in such a way that 
the coloured characters corresponding to the character 
signals are always reproduced on the display screen of 
a television receiver with the same colour, i.e. in such 
way that for example red characters always and in all 
modes appear as red characters on the display screen 
on which the picture signals are displayed as a coloured 
background picture. 

When picture signals and character signals are re- 
produced on the display screen of a television receiver 
the reference for the demodulation of both the back- 
ground-picture colour signal and the character colour 
signal are formed by burst signal of the background-pic- 
ture colour signal in the case of phase-modulated colour 
signals, as is the case with the PAL system, and by the 
unmodulated colour subcarrier of the background-pic- 
ture colour signal in the case of frequency-modulated 
colour signals, as is the case with the SECAM system. 
Therefore, a colour signal component of a character col- 
our signal and a colour signal component of a back- 
ground-picture colour signal should be in the same 
phase relationship to the burst signal of the background- 
picture colour signal in the case of phase-modulated col- 
our signals and they should be in the same frequency 
relationship to the unmodulated colour subcarrier sig- 
nals of the background-picture colour signal in the case 
of frequency-modulated colour signals in order to en- 
sure that both colour signal components are reproduced 
in the same colour on the display screen. In the case of 
phase-modulated colour signals an inserted character 
colour signal should therefore be locked in phase and 
in the case of frequency-modulated colour signals it 
should be locked in frequency to the background-picture 
colour signal in order to guarantee that the character col- 
our signal is always reproduced on the display screen 
with a specified colour. 
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In order to achieve this in the prior-art system for 
processing picture signals with a phase-modulated pic- 
ture colour signal a rectangular detection signal of half 
the line frequency appearing on the output of the detec- 
tion stage formed by a phase detection stage is applied s 
to a generator stage for the generation of a rectangular 
control signal of half the line frequency, the detection 
signal controlling this generator stage so as to provide 
phase-locking of the generated control signal to the de- 
tection signal. The rectangular control signal of half the 
line frequency thus generated is applied to the control 
input of the modulator. Each positive edge of this rec- 
tangular control signal corresponds to a positive phase 
(+45°) of the burst signal of the background-picture col- 
our signal and a positive phase of the (R-Y) component 
of the background-picture colour signal and each neg- 
ative edge corresponds to a negative phase (-45°) of 
the burst signal of the background-picture colour signal 
and a negative phase of the (R-Y) component of the 
background-picture colour signal. In the modulator the 
positive phase of the (R-Y) component of the character 
colour signal is assigned to each positive edge of the 
rectangular control signal and the negative phase of the 
(R-Y) component of the character colour signal is as- 
signed to each negative edge of the rectangular control 
signal. In this way it can be achieved that the phase of 
the (R-Y) component of the character colour signal is 
rigidly locked to the rectangular control signal and thus 
to the burst signal and to the phase of the (R-Y) compo- 
nent of the background-picture colour signal, which cor- 
responds to the rigid phase lock between the character 
colour signal and the background-picture colour signal 
explained above. 

In the prior-art system the rectangular control signal 
is applied to the modulator independently of the repro- 
duction mode to which the system has been set How- 
ever, if the system is set to a second further reproduction 
mode, in which reproduction is effected with a tape 
speed which differs from the low second tape speed, /. 
e. in the case of so-called multi-speed reproduction of 
a long-play recording, this results in colour reproduction 
problems in the reproduction of inserted coloured char- 
acters because in such a reproduction mode, in order 
to compensate for reproduction-dependent time shifts 
in the background-picture colour signal, this colour sig- 
nal must be applied via a delay device having a delay 
of one line period, which device may be constituted by 
a delay line or a stage for the formation of a conjugate 
signal, as a result of which the rigid phase lock between 
the burst signal and the (R-Y) component in the back- 
ground-picture colour signal on the one hand and the 
rectangular control signal and consequently the (R-Y) 
component of the character colour signal on the other 
hand wilt be lost. When coloured character signals are 
inserted into picture signals to be reproduced in a so- 
called multi-speed reproduction mode of a long-play re- 
cording this will result in the characters being repro- 
duced on the display screen of a television receiver with 



an undesired wrong colour. 

It is the object of the invention to solve the above 
problem in a simple manner by the system defined in 
claim 1 and the apparatus defined in claim 4 and to guar- 
antee that the background^picture colour signal and the 
character colour signal remain locked to each other in 
the same way in all the reproduction modes, thereby en- 
suring a stable colour reproduction of inserted coloured 
characters. To this end the invention is characterized in 
that the control input of the modulator is preceded by a 
second switching device which can be controlled by the 
control device in the same way as the first switching de- 
vice and which is set to a first switch position by the con- 
trol device in the second further reproduction mode of 
the system, in which first switch position a second delay 
device of the system with a delay time of one line period 
is arranged in series with the second switching device 
and the control signal applied to the control input of the 
modulator is transferred with a delay of one line period 
to the control input of the modulator, and which is set to 
a second switch position by the control device in all the 
other reproduction modes of the system, in which sec- 
ond switch position the second delay device is bypassed 
and the control signal applied to the control input of the 
modulator is transferred without a delay to the control 
input of the modulator In this way it is achieved by sim- 
ple means that the background-picture colour signal and 
the character colour signal remain locked to one another 
in the same way in all the reproduction modes. This en- 
sures that the colour reproduction of inserted coloured 
characters remains always the same in a system in ac- 
cordance with the invention. 

In such a system the second delay device may be 
formed, for example, by a delay line. However, it is found 
to be particularly advantageous if the detection stage is 
adapted to supply a rectangular detection signal of half 
the line frequency which also forms the control signal 
applied to the control input of the modulator, and the sec- 
ond delay device, which is arranged in series with the 
second switching device in the first switch position of 
said second switching device, is constituted by an in- 
verter circuit for inverting the rectangular control signal 
of half the line frequency. This embodiment is particu- 
larly simple and cheap. 

In such a system it is also found to be particularly 
advantageous if the detection stage is constructed as a 
phase detection stage for detecting the phase of the 
burst signal in the reconverted picture colour signal in 
relation to the phase of a reference signal applied to an 
input of the phase detection stage, a phase switching 
stage is arranged before the input to which the reference 
signal is applied, by means of which phase switching 
stage the phase of the reference signal can be switched 
between two given phase angles, a control connection 
is arranged between the control device and the phase 
switching stage, and during the insertion of character 
signals into the reproduced picture signals the first 
switching device and the second switching device can 
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be controlled and, in addition wathe control connection, 
the phase switching stage can be disabled by the control 
device. Thus, the phase switching stage, which in prin- 
ciple has been provided to minimize the rectangular 
control signal of half the line frequency, which control $ 
signal may give rise to annoying changes in hue in the 
reproduced background-picture colour signal, can be 
disabled when a character signal is to be inserted, in 
order to ensure that in this case a suitable rectangular 
control signal of half the line frequency is obtained which 
controls the modulator in a highly reliable manner or, if 
desired, can be processed in a highly reliable manner 
in the modulator for control purposes. 

An embodiment of the invention will now be de- 
scribed in more detail, by way of non-limitative example, 
with reference to the drawing. Figure 1 shows diagram- 
matical ly the circuit diagram of a relevant part of a circuit 
arrangement of a video recorder utilizing the steps in 
accordance with the invention. 

A part of a circuit arrangement of a video recorder 
1 for recording and reproducing picture signals in ac- 
cordance with the PAL system will now be described 
with reference to the circuit diagram shown in Figure 1 . 
As is known, picture signals in accordance with the PAL 
system comprise a phase-modulated picture colour sig- 
nal. In the video recorder 1 these picture signals can be 
recorded in known manner on a magnetic tape 2 in ad- 
jacent tracks which are inclined relative to the longitudi- 
nal direction of the tape, and which can subsequently 
be reproduced from these tracks. 

For the recording and reproduction of picture sig- 
nals the video recorder 1 comprises a drum-shaped 
scanning device 3 having a rotatable drum section 4 car- 
rying two magnetic heads 5 and 6. The magnetic heads 
5 and 6 scan the inclined tracks on the magnetic tape 
2, which is wrapped around a part of the circumferential 
surface of the drum-shaped scanning device 3 by 
means of tape-guide-pin units 7 and 8. For driving the 
rotatable drum section 4 there is provided a motor 10, 
which is connected to this drum section by means of a 
drive transmission 9, shown diagrammatically, and 
which is powered and speed -control led by a servo cir- 
cuit 11. For driving the magnetic tape 2 in its longitudinal 
direction there is provided a rotatably drivable capstan 
12 against which the magnetic tape 2 is pressed by 
means of a pressure roller 1 3 in order to record and re- 
produce picture signals. For driving the capstan 1 2 there 
is provided a motor 15, which is connected to this cap- 
stan by means of a drive transmission 14, shown dia- 
grammatically and which is powered by means of a fur- 
ther servo circuit 16, which controls the speed of this 
motor so as to maintain it at a desired value in accord- 
ance with the selected mode of operation. 

The video recorder 1 can be set to several different 
recording modes and reproduction modes. The desired 
mode of operation selected by a user can be started by 
means of a control device 17 of the video recorder 1, 
the main part of this device being a microprocessor or 



microcomputer. Since the construction of the control de- 
vice 17 is not relevant here the device is not shown in 
detail in Figure 1 for the sake of simplicity. 

The video recorder 1 can be set to a first recording 
mode and a first reproduction mode, in which the cap- 
stan 12 can drive the magnetic tape 2 with a first tape 
speed, the so-called normal tape speed. These two 
modes provide so-called standard-play recording and 
standard-play reproduction. Moreover, the video record- 
er 1 can be set to a second recording mode and a sec- 
ond reproduction mode, in which the capstan 12 drives 
the magnetic tape 2 with a second tape speed which is 
an integral number of times, i.e. two times, as low as the 
normal tape speed. These two modes provide so-called 
long-play recording and long-play reproduction. In addi- 
tion, the video recorder 1 can be set to at least one fur- 
ther reproduction mode, in which the picture signals re- 
corded in the first recording mode can be reproduced 
with at least a first further tape speed deviating from the 
normal tape speed and realized by means of the cap- 
stan 12. Such a reproduction mode is usually referred 
to as multi-speed reproduction of a standard-play re- 
cording. The video recorder 1 can further be set to at 
least a second further reproduction mode, in which pic- 
ture signals recorded in the second recording mode can 
be reproduced with at least a second further tape speed 
deviating from the second tape speed and realized by 
means of the capstan 12. Such a reproduction mode is 
usually referred to as multi-speed reproduction of a 
long-play recording. 

The circuit arrangement of the video recorder 1 
shown in Fig. 1 comprises a so-called one-chip video 
processor IC 18, which may be the IC type number LA 
7391 , which is commercially available from Sanyo. Fig. 
1 diagrammatically represents the IC 18 by means of a 
broken line and shows only the relevant parts of the IC 
18. 

A picture signal to be recorded, also referred to as 
the picture CVBS signal, which may be supplied by, for 
example, a tuner of the video recorder 1, is applied to 
an input 1 9 of the present circuit arrangement. From this 
input 1 9 the picture CVBS signal is applied to an input 
20 of the IC 18. The picture CVBS signal is transferred 
from the input 20 to a control amplifier stage 21 , gener- 
ally referred to as an AGC amplifier. A picture signal to 
be recorded is applied from the AGC amplifier 21 to a 
recording signal-processing stage 22, which is shown 
only diagrammatically in Fig. 1 and which in known man- 
ner separates the luminance signal and the colour from 
one another by means of separate filter stages, after 
which the luminance signal is subjected to a frequency 
modulation and the colour signal is converted to a lower 
frequency and subsequently the resulting signals are re- 
combined to one output signal appearing on an output 
23 of the IC 18. From the output 23 of the IC 18 this 
output signal is applied to a recording head-amplifier 24, 
whose output signal is applied to the two magnetic 
heads 5 and 6 in order to be recorded on the magnetic 
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tape 2. 

The picture signal supplied by the AGC amplifier 21 
is also applied to a first input 25 of a recording/play 
switch 26, hereinafter briefly referred to as RP switch. 
The RP switch 26 can be controlled by the control device $ 
17 via a control path 27, which path extends via a ter- 
minal 28 of the IC 18 and via an output 29 of the control 
device 17. The control device 17 can switch the RP 
switch 26 between a first switch position, to which it is 
set when picture signals are recorded and in which its 
first input 25 is connected to its output, and a second 
position, to which it is set in each reproduction mode 
and in which its second input 30 is connected to its out- 
put. The output of the RP switch 26 is connected to an 
output 31 of the IC 18, which output 31 thus also con- 
stitutes the output of the RP switch. 

The output 31 of the IC 18 is connected to a first 
input 32 of a character-insertion stage 33 which is con- 
structed as a switching device and which has its second 
input 34 connected to a signal output 35 of a modulator 
36 connected to a character generator 37. The charac- 
ter generator 37 serves for generating non-modulated 
character signals corresponding, for example, to col- 
oured letters or coloured graphic symbols. The non- 
modulated character signals which can be generated by 
the character generator 37 are applied in so-called RGB 
form to the modulator 36, by means of which the non- 
modulated character signals can be converted into suit- 
ably modulated character signals to be inserted. On its 
signal output 35 the modulator 36 produces a character 
signal, also referred to as character CVBS signal, which 
comprises a character luminance signal and a character 
colour signal and which is applied to the second input 
34 of the input stage 33. As already stated, the picture 
signal, i.e. the picture CVBS signal, is applied from the 
output 31 of the IC 1 8 to the first input 32 of the insertion 
stage 33. This is effected in a recording mode for the 
purpose of looping the picture signal through the video 
recorder to a television receiver connected to the re- 
corder. In the case that inserted character signals 
should be recorded on the magnetic tape 2 together with 
picture signals a further character-insertion stage may 
be provided before the input 19 of the circuit arrange- 
ment in the present video recorder 1, which stage re- 
ceives the character signals to be inserted from the 
modulator 36 and which for the sake of simplicity is not 
shown because it is not relevant here. Depending on the 
setting of the insertion stage 33 either the picture CVBS 
signal or the character CVBS signal is transferred to an 
output 38 of the insertion stage 33, from which the rel- 
evant signal is supplied to an output 39 of the circuit ar- 
rangement of the video recorder 1 shown in Fig. 1 . From 
the output 39 the relevant CVBS signal is applied to fur- 
ther signal processing stages and from these stages to 
a television receiver in which the CVBS signal is demod- 
ulated and reproduced on the display screen. 

The character insertion stage 33 can be controlled 
by the character generator 37 via a control connection 



40 connected to an output 41 of the character generator 
37 in order to control the change-over between the two 
settings of the insertion stage 33 and thus achieve the 
desired insertion of character signals into the picture sig- 
nals which are looped-th rough in the case of recording, 
so that these character signals are also recorded in the 
video recorder 1 . Connections 44 and 45 between the 
character generator 37 and two terminals 42 and 43 of 
the control device 17 serve for the exchange of control 
and data information. In the present example only two 
connections 44 and 45 are shown but in practice more 
than two of these connections may be provided. Via 
these connections 44 and 45 the control device 1 7 in- 
forms the character generator 37 which character sig- 
nals must be generated. 

As explained above, a picture signal to be recorded 
is applied from the AGC amplifier 21 to a recording sig- 
nal-processing stage 22. Of this recording signal- 
processing stage 22, represented diagrammatically in 
Fig. 1, only a part which is relevant is shown in detail. 
The CVBS signal supplied by the AGC amplifier 21 is 
applied to a burst gate 46, which may be considered to 
belong to the recording signal-processing stage 22, in 
which burst gate the burst signal is extracted from the 
CVBS signal to be recorded. The extracted burst signal 
is applied to a phase comparator 47 connected to the 
burst gate 46. The phase comparator 47 forms part of 
a phase -locked loop 48 by means of which in a recording 
mode a 4.43 MHz signal from a quartz oscillator 49, 
whose quartz crystal 50 is connected to the actual os- 
cillator stage 52 via two terminals 51 and 51a of the I C 
18, is locked in phase to the burst signal of the picture 
colour signal to be recorded. In a recording mode the 
quartz oscillator 49 is then operated as a voltage-con- 
trolled quartz oscillator controlled by the output signal 
of the phase comparator 47. A 4.43 MHz signal gener- 
ated by the oscillator circuit 52 in the phase-locked loop 
48, which signal is locked in phase to the burst signal of 
the picture colour signal to be recorded and which forms 
the so-called colour subcarrier FT, is applied from the 
terminal 51 of the IC 1 8 to an input 36a of the modulator 
36. Likewise, this 4.43 MHz signal is applied to the 
phase comparator 47 via another output 53 of the oscil- 
lator circuit 52 for phase comparison with the burst sig- 
nal of the picture signal to be recorded. In the modulator 
36 the colour subcarrier FT is used for modulating the 
non -modulated character signals received from the 
character generator 37, Thus, in the modulator 36 the 
character colour signals are modulated with a colour 
subcarrier which is locked to the burst signal of the pic- 
ture colour signal to be recorded. 

It is to be noted that the (R-Y) component in the pic- 
ture colour signal is inverted on alternate lines. In the 
modulator 36, which in the present case is obviously 
constructed as a PAL modulator, the (R-Y) component 
is also inverted from line to line. In order to ensure that 
a colour signal component of a picture signal and a col- 
our signal component of a character signal correspond- 



15 



20 



25 



30 



35 



40 



45 



50 



5 



9 



EP 0 558 120 B1 



10 



ing to the same colour are reproduced with the same 
colour on the display screen of a television receiver the 
(R-Y) components of the picture colour signal and of the 
character colour signal should be in the same state of 
inversion or in phase. s 

In order to achieve this the following measures have 
been taken in the circuit arrangement of the video re- 
corder 1 shown in Fig. 1 . As is known, the burst phase 
in the picture colour signal in accordance with the PAL 
system is switched between ±45° in a line alternating 
fashion. On the output of the phase comparator 47 this 
phase alternation produces a detection signal in the 
form of a rectangular output signal of half the line fre- 
quency having positive and negative edges, a positive 
edge corresponding to the positive burst phase (+45°) 
and a negative edge corresponding to the negative burst 
phase (-45°). This output signal of the phase compara- 
tor 47 is applied not only to the oscillator stage 52 but 
also to an output 54 of the IC 18, where this signal is 
available in the form of a rectangular control signal S1 
of half the line frequency. This control signal S1 is usu- 
ally referred to as a ripple signal. A so-called loop filter 

55 is connected to the output 54 of the IC 1 8. The control 
signal S1 is applied from the output 54 of the IC 1 8 to a 
transistor stage 56 via the loop filter 55, which stage is 
constructed as a switching and buffer stage and whose 
transistor is connected to a continuously available sup- 
ply voltage +V and whose base voltage divider can be 
connected to a supply voltage +V1 . However, the supply 
voltage +V1 is applied to the base voltage divider only 
when the video recorder 1 is in a recording mode. The 
rectangular control signal S1 of half the line frequency 
is taken from the emitter resistor of the transistor stage 

56 and is applied to an amplifier stage 57, from which 
the control signal S1 is applied to a control input 36b of 
the modulator 36. 

In the modulator 36 the rectangular control signal 
S1 of half the line frequency is used for control purposes. 
In the modulator 36 the positive phase of the (R-Y) com- 
ponent of the character colour signal is allocated to a 
positive edge of the control signal S1, which corre- 
sponds to the positive burst phase (+45°) and the pos- 
itive phase of the (R-Y) component of the picture colour 
signal. Likewise, the modulator 36 allocates the nega- 
tive phase of the (R-Y) component of the character col- 
our signal to a negative edge of the control signal S1, 
which corresponds to the negative burst phase (-45°) 
and the negative phase of the (R-Y) component of the 
picture colour signal. In this way it is achieved that the 
(R-Y) phase of the character colour signal is locked to 
the burst signal and hence to the (R-Y) phase of the pic- 
ture colour signal. The looped-th rough picture colour 
signal and the character colour signal to be inserted are 
simply locked in phase by applying the rectangular con- 
trol signal S1 of half the line frequency to the modulator 
36 and processing this signal in this modulator, as a re- 
sult of which colour signal components of a picture sig- 
nal and of a character signal which correspond to the 



same colour are always reproduced in the same colour 
on the display screen of a television receiver. 

It is to be noted that for their synchronization the 
character generator 37 and the modulator 36 also re- 
ceive the synchronization signals separated from a pic- 
ture signal to be recorded. For this purpose the picture 
signal to be recorded is applied from the AGC amplifier 
21 to an input 59 of a sync separator 58 by means of 
which the synchronization signals, also referred to as 
composite sync CSYNC, are extracted this picture sig- 
nal. The extracted sync signals are applied to an input 
37a of the character generator 37 and to an input 36c 
of the modulator 36 via an output 60 of the IC 18. 

During reproduction of a previously recorded pic- 
ture signal the picture signal, which has been read from 
the magnetic tape 2 by means of the magnetic heads 5 
and 6, is applied to a reproduction head-amplifier 61. 
From the reproduction head-amplifier 61 the repro- 
duced picture signal is applied to a first filter stage 62 
and to a second filter stage 63. The first filter stage 62 
extracts from the reproduced picture signal applied to it 
the frequency-modulated VBS component, which is ap- 
plied to an input 64 of the IC 1 8. The second filter stage 
63 extracts from the down-converted reproduced pic- 
ture signal applied to it the colour component, i.e. the 
down-converted picture colour signal F, which is applied 
to a further input 65 of the IC 18. 

The input 64 is connected to a demodulator stage 
66 by means of which the applied frequency-modulated 
signal VBS signal, which contains the luminance signal, 
is demodulated. The demodulated output signal of the 
demodulator stage 66 is applied to a summing stage 67. 
The output signal of the summing stage 67 is applied to 
the second input 30 of the RP switch 26. In the appro- 
priate position of the RP switch 26 the output signal of 
the summing stage 67 is transferred to the character in- 
sertion stage 33, which can then insert the character sig- 
nals into the reproduced picture signal. 

The output signal of the demodulator stage 66 is 
further applied to a further input 68 of the sync separator 
58, which in this case extracts the synchronization sig- 
nal CSYNC from the reproduced picture signal read 
from the magnetic tape 2 and subsequently supplies this 
synchronization signal to the input 37a of the character 
generator 37 and to the input 36c of the modulator 36 
for the purpose of synchronization. 

The picture colour signal F applied to the input 65 
of the IC 1 8 is reconverted to its original higher frequen- 
cy range in a frequency conversion circuit 69. The fre- 
quency conversion circuit 69 comprises a conversion 
stage formed by a mixer stage 70, which stage is ar- 
ranged behind the input 65 of the IC 18 and is adapted 
to reconvert a down-converted reproduced picture col- 
our signal F to its original frequency range. The recon- 
verted picture colour signal appears on an output 71 of 
the mixer stage 70. The reconverted picture colour sig- 
nal is connected to a burst gate 72 which is connected 
to the output 7 1 of the mixer stage 70 and which extracts 
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the burst signal from the reconverted picture colour sig- 
nal. The extracted burst signal is applied to a detection 
stage 73 formed by a phase detection stage. 

In each reproduction mode the quartz oscillator 49, 
which is used as a voltage-controlled oscillator in the s 
phase -locked loop 48 in a recording mode, is operated 
as a free-running quartz oscillator. The output signal 
whose frequency is 4.43 MHz and which appears on the 
output 53 is applied to an input 75 of the phase detection 
stage 73 via a stage 74 to be described hereinafter. The 
phase detection stage 73 is also constructed as a phase 
comparator which detects the phase of the burst signal 
extracted by means of the burst gate 72 in relation to 
the phase of the reference signal formed by the output 
signal of the free-running quartz oscillator 49, which out- 
put signal is applied to the input 75 of the phase com- 
parator 73. The output signal of the phase comparator 
73, which forms the detection signal appearing on the 
output 76, is applied to a voltage-controlled oscillator 77 
which operates at a frequency corresponding to 321 
times the line frequency f H and whose output signal is 
applied to a frequency dividing stage 78 which divides 
the frequency by 8. Consequently, the output signal of 
the dividing stage 78 has a frequency of 627 kHz, which 
corresponds to 40 1/8 times the line frequency f H . The 
signal on the output of the frequency dividing stage 78 
is applied to a mixer stage 79, which in addition receives 
the signal appearing on the output 53 of the free-running 
quartz oscillator 49. The mixer stage 79 mixes the two 
signals applied to it and supplies an output signal having 
a frequency of 5.06 MHz. This signal is applied to the 
conversion stage formed by the mixer stage 70, which 
also receives the picture colour signal at a frequency 
around 627 kHz, which has been reproduced from the 
magnetic tape 2. The up-converted picture colour signal 
at a frequency around 4.43 MHz then appears on the 
output of the mixer stage 70. This converted picture col- 
our signal is applied from the output 71 of the mixer 
stage 70 to an output 80 of the IC 18. It is to be noted 
that said mixer stage 70 forming a conversion stage, the 
burst gate 72, the phase comparator 73, the stage 74, 
the quartz oscillator 49, the voltage-controlled oscillator 
77, the frequency dividing stage 78 and the mixer stage 
79 form a further phase-locked loop 81, which during 
reproduction locks the reproduced picture colour signal 
to the output signal of the free-running quartz oscillator 
49. 

The frequency-converted picture colour signal is 
transferred from the output 80 of the IC 18 to a first 
switching device 82 which can be controlled by the con- 
trol device 17. For this purpose the control device 17 
has a further output 83 connected to the first switching 
device 82 via a control connection 82a. The control de- 
vice 17 controls the first switching device 82 in such a 
manner that in the second further reproduction mode of 
the video recorder 1 the control device 17 sets the first 
switching device 82, via the control connection 82a, to 
a first switch position, shown in a solid line in Fig. 1 , in 



which position a first delay device 84 of the video re- 
corder 1 , which device has a delay of one line period, is 
arranged in series with the first switching device 82 and 
the reconverted picture colour signal appearing on the 
output 71 of the conversion stage 70 formed by the mix- 
er stage is transferred to the summing stage 67 with a 
delay of one line period, which summing stage is con- 
nected to the output 86 of the first switching device 82 
via a further input 85 of the IC 18. In all the other repro- 
duction modes of the video recorder 1 the control device 
17 sets the first switching device 82 to a second switch 
position, shown in a broken line in Fig. 1 , via the control 
connection 82a, in which position the first delay device 
84 is bypassed and the reconverted picture colour signal 
appearing on the output 71 of the conversion stage 70 
is transferred to the summing stage 67 without a delay. 
In the summing stage 67 the reconverted picture colour 
signal is combined with the demodulated luminance sig- 
nal from the demodulator stage 66, after which the out- 
put signal of the summing stage 67 can be applied to a 
television receiver Wathe RP switch 26 and the charac- 
ter insertion stage 33. The first delay device 84 is formed 
by a so-called 1H delay line. However, alternatively it 
may be formed by a stage for deriving a conjugate signal 
from the input signal applied to this stage. 

As already stated, a stage 74 is arranged between 
the free-running quartz oscillator 49 and the phase com- 
parator 73 forming the phase detection stage in order to 
minimize the detection signal appearing on the output 
76 of the phase comparator 73. This stage 74 is con- 
structed as a phase switching stage by means of which 
the phase of the 4.43 MHz signal appearing on the out- 
put 53 of the free-running oscillator 49 is switched be- 
tween +45° and -45° in a line-alternating fashion, so that 
this 4.43 MHz signal exhibits the same phase alternation 
as the burst signal extracted from the reproduced pic- 
ture colour signal. Both this extracted burst signal and 
the 4.43 MHz signal are applied to the phase compara- 
tor 73. Since the phase switching stage 74 ensures that 
these two signals exhibit the same phase alternation the 
phase comparator 73 in practice does not supply a rec- 
tangular detection signal of half the line frequency, the 
so-called ripple signal, so that this signal is minimal. As 
a result of this, the detection signal from the phase com- 
parator 73, which appears on the output 76 and which 
controls the voltage-controlled oscillator 77, no longer 
comprises a ripple component, which is important in or- 
der to avoid changes in hue in the reproduced picture 
colour signal. This is because the ripple signal gives rise 
to annoying changes in hue in the reproduced picture 
colour signal. 

The IC 18 has a further control input 87 connected 
to a further control output 89 of the control device 1 7 via 
a control connection 88. The control device 17 can sup- 
ply a control signal to the phase switching stage 74 via 
the control connection 88, by means of which control 
signal the phase switching stage 74 can be disabled in 
order to minimize the ripple signal. The control device 
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17 is then constructed in such a manner that it disables 
the phase switching stage 74 in each reproduction mode 
when character signals are inserted into a reproduced 
picture signal. 

When the phase switching stage 74 has been dis- s 
abled the phase comparator stage 73, whose output 76 
is connected to a further output 90 of the IC 1 8, will sup- 
ply a distinct rectangular detection signal of half the line 
frequency, i.e. a ripple signal. In the present case this 
detection signal directly constitutes a control signal S2, 
which is in fact identical to the control signal S1 appear- 
ing on the output 54 of the IC 18 in the recording mode. 
The control signal S2 appearing on the output 90 of the 
IC 18 is applied to the control input 36b of the modulator 
36 via a connection 91 to be described below. The con- 
nection 91 includes a loop filter 92 after the output 90 of 
the IC 18. After the loop filter 92 the connection 91 in- 
cludes a second switching device 93 which can be con- 
trolled by the control device 17 in the same way as the 
first switching device 82. To control this second switch- 
ing device 93 this device is connected to the control out- 
put 83 of the control device 17 via a control connection 
93a in the same way as the first switching device 82. 
The control device 17 controls the second switching de- 
vice 93 via the control connection 93a in such a manner 
that in the second further reproduction mode of the video 
recorder 1 the control device 1 7 sets the second switch- 
ing device 93 to a first switch position, shown in a solid 
fine in Fig. 1 , in which position a second delay device 
94 of the video recorder 1 , which device has a delay of 
one line period, is arranged in series with the second 
switching device 93 and the control signal S2 appearing 
on the output 76 of the phase comparator 73 is trans- 
ferred with a delay of one line period to the output 95 of 
the second switching device 93 and from there to the 
modulator 36. In all the other reproduction modes of the 
video recorder 1 the control device 17 sets the second 
switching device 93 to a second switch position, shown 
in a broken line in Fig. 1 , via the control connection 93a, 
in which position the second delay device 94 is by- 
passed and the control signal S2 appearing on the out- 
put 76 of the phase comparator 73 is transferred without 
a delay to the output 95 of the second switching device 
93 and from there to the modulator 36. Since the control 
signal S2 to be delayed, which is of half the line frequen- 
cy, is rectangular the second delay device 94 can be 
constructed very simply as an inverter circuit. However, 
it may also be formed by a so-called 1 H delay line. 

From the output 95 of the second switching device 
93 a control signal S2 supplied by this device is applied 
to a transistor stage 96 forming a switching and buffer 
stage whose transistor is connected to a constantly 
available supply voltage +V and whose base voltage di- 
vider can be connected to a supply voltage +V2. How- 
ever, the supply voltage +V2 is applied to the base volt- 
age divider of the transistor stage 96 only if the video 
recorder 1 has been set to a reproduction mode. From 
the transistor stage 96, whose emitter resistor is formed 



by the emitter resistor of the transistor stage 56, the con- 
trol signal S2 is applied to the amplifier stage 57 and 
from this stage to the control input 36b of the modulator 
36. 

In the modulator 36 the control signal S2 appearing 
on the output 90 of the IC 18 in each reproduction mode 
is processed in the same way as the control signal S1 
appearing on the output 54 of the IC 18 in a recording 
mode, so that in all the reproduction mode the character 
colour signal is also phase-locked to the picture colour 
signal. In all the reproduction situations the 4.43 MHz 
output signal of the oscillator stage 52 appearing on the 
output 51 of the IC 1 8 is also applied to the input 36a of 
the modulator 36 for modulation purposes. 

By arranging the second switching device 93 in the 
connection 91 it is achieved that in the second further 
reproduction mode of the video recorder 1 the second 
delay device 94 delays the control signal S2 appearing 
on the output 90 of the IC 18 by the same time as the 
picture colour signal delayed by the first delay device in 
such a second further reproduction mode. As a result of 
these equal delays of the picture colour signal and the 
control signal S2 during a so-called multi-speed repro- 
duction of a long-play recording it is achieved that also 
in this mode of operation, as in all the other reproduction 
modes and recording modes, the phase of the (R-Y) 
component of a character colour signal, which phase is 
determined by this control signal S2 in the modulator 36, 
corresponds to the phase of the (R-Y) component of the 
picture colour signal. Thus, the provision of the second 
switching device 93 and the second delay device 94 pre- 
ceding it simply ensures that in the present video record- 
er 1 in all the possible modes of operation, i.e. also in a 
second further mode, the picture colour signals always 
remain locked to the character colour signals in the 
same way, so that character signals are always repro- 
duced with the same colour on a display screen of a tel- 
evision receiver. This ensures that an annoying change 
of colour during character reproduction is avoided. 

In the exemplary embodiment described above the 
detection stage formed by a phase comparator for the 
detection of the phase of the burst signal in the recon- 
verted picture colour signal forms part of a phase locked 
loop of the frequency conversion circuit in an IC. This 
has the advantage that the phase comparator has a 
double use. However, for the detection of the phase of 
the burst signal in the reconverted picture colour signal 
it is also possible to use a separate phase detection 
stage external to the IC. Moreover, such a separate 
phase detection stage may supply a detection signal of 
a non-rectangular shape and may for example supply a 
brief detection pulse indicating the direction of a phase 
change upon each phase change of the burst signal. 
The video recorder described above is an apparatus for 
recording and reproducing picture signals in accord- 
ance with the PAL system. However, the steps in ac- 
cordance with the invention can be applied in an entirely 
similar manner to apparatus for recording and reproduc- 
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ing picture signals in accordance with the SECAM sys- 
tem. In the last-mentioned apparatuses the detection 
stage is merely constructed as a frequency detection 
stage for detecting the centre frequencies of the un- 
modulated colour subcarrier signals in the reconverted 
picture colour signal and by means of the detection sig- 
nal of half the line frequency received from the frequen- 
cy detection stage, which detection signal is preferably 
applied directly tothe modulator for modulating the char- 
acter signals, a rigid frequency interlock between the 
picture colour signals and the character colour signals 
is realised. In such apparatuses in accordance with the 
SECAM system the frequency conversion stage may be 
formed by a frequency multiplier instead of by a mixer 
stage because in this system the picture colour signals 
are frequency-modulated 

The embodiment described above concerns a video 
recorder in which a luminance signal and a colour signal 
combined to form a CVBS signal are processed in com- 
mon, for which reason the character signals are also in- 
serted as CVBS signals, which are supplied in CVBS 
form by the modulator. However, the steps in accord- 
ance with the invention can also be used in apparatuses 
in which a luminance signal and a colour signal are proc- 
essed separately, as for example in SVHS apparatuses, 
in which case the modulator supplies separate charac- 
ter luminance signals to be inserted and separate char- 
acter colour signals to be inserted, which are then in- 
serted separately into the picture luminance signals and 
into the picture colour signals by means of two separate 
character insertion stages. 



Claims 

1 . A system (1 ) for recording and reproducing picture 
signals comprising a phase-modulated or frequen- 
cy-modulated picture colour signal on and from a 
magnetic tape (2) in adjacent tracks which are in- 
clined relative to the longitudinal direction of the 
tape, which picture signals can be recorded and re- 
produced in a first recording mode and in a first re- 
production mode with a first tape speed and in a 
second recording mode and in a second reproduc- 
tion mode with a second tape speed which is pref- 
erably a submultiple of the first tape speed, the vid- 
eo signals recorded in the first recording mode be- 
ing additionally reproducible in at least one first fur- 
ther reproduction mode with at least one first further 
tape speed which differs from the first tape speed, 
and the video signals recorded in the second re- 
cording mode being additionally reproducible in at 
least one second further reproduction mode with at 
least one second further tape speed which differs 
from the second tape speed, modulated character 
signals, which comprise a phase-modulated or a 
frequency-modulated character colour signal, be- 
ing insertable into at least the reproduced picture 



signals, the system having a conversion stage (70) 
for reconverting a reproduced picture colour signal 
(F) to an original frequency range, which conversion 
stage supplies the reconverted picture colour signal 

5 to an output (71), having a detection stage (73) 
which is arranged behind the output (71 ) of the con- 
version stage (70) and which in the case of a phase- 
modulated picture colour signal is constructed as a 
phase detection stage for detecting the phase of the 

10 burst signal in the reconverted picture colour signal 
and in the case of a frequency-modulated picture 
colour signal is constructed as a frequency detec- 
tion stage for detecting the frequency of the non- 
modulated colour subcarrier signals in the recon- 

15 verted picture colour signal, which detection stage 
supplies a detection signal of half the line frequency 
to an output (76), having a first switching device (82) 
arranged behind the output (71) of the conversion 
stage (70) and controllable by means of a control 

20 device (17), which first switching device is set to a 
first switch position by the control device (17) in the 
second further reproduction mode of the system (1 ), 
in which first switch position a first delay device (84) 
of the system (1 ) with a delay time of one line period 

25 is arranged in series with the first switching device 
(82) and the reconverted picture colour signal sup- 
plied to the output (71 ) of the conversion stage (70) 
is transferred with a delay of one line period to a 
further signal-processing stage (67) of the system 

30 (1 ), and which is set to a second switch position by 
the control device (17) in all the other reproduction 
modes of the system (1), in which second switch 
position the first delay device (84) is bypassed and 
the reconverted picture colour signal supplied to the 

35 output (71) of the conversion stage (70) is trans- 
ferred without a delay to the further signal-process- 
ing stage (67), and having a character generator 
(37) for the generation of non-modulated character 
signals and a modulator (36) which is connected to 

40 the character generator (37) and which enables the 
non-modulated character signals to be converted 
into modulated character signals to be inserted, and 
having a character insertion stage (33) which is con- 
nected to the further signal processing stage (67) 

45 and to the modulator (36) and which is adapted to 
insert the modulated character signals at least into 
the reproduced picture signals, the modulator (36) 
comprising a control input (36b) to which a control 
signal (S2) of half the line frequency is applied, 

50 which control signal is phase-locked to said detec- 
tion signal of half the line frequency supplied tothe 
output (76) of the detection stage (73), in order to 
achieve that the reproduced picture colour signals 
and the character colour signals to be inserted are 

55 locked in phase in the case of a phase-modulated 
picture colour signal and are locked in frequency in 
the case of a frequency-modulated picture colour 
signal, characterized in that the control input (36b) 
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of the modulator (36) is preceded by a second 
switching device (93) which can be controlled by the 
control device (17) in the same way as the first 
switching device (82) and which is set to a first 
switch position by the control device (1 7) in the sec- 5 
ond further reproduction mode of the system (1), in 
which first switch position a second delay device 
(94) of the system (1 ) with a delay time of one line 
period is arranged in series with the second switch- 
ing device (93) and the control signal (S2) applied 10 
to the control input (36b) of the modulator (36) is 
transferred with a delay of one line period to the con- 
trol input (36b) of the modulator (36), and which is 
set to a second switch position by the control device 
(17) in all the other reproduction modes of the sys- is 
tern (1), in which second switch position the second 
delay device (84) is bypassed and the control signal 
applied to the control input (36b) of the modulator 
(36) is transferred without a delay to the control in- 
put (36b) of the modulator (36). 20 

A system as claimed in Claim 1 , characterized in 
that the detection stage (73) is adapted to supply a 
rectangular detection signal of half the line frequen- 
cy which also forms the control signal (S2) applied 2s 
to the control input (36b) of the modulator (36), and 
the second delay device (94), which is arranged in 
series with the second switching device (93) in the 
first switch position of said second switching device, 
is constituted by an inverter circuit for inverting the 30 
rectangular control signal (S2) of half the line fre- 
quency (Fig. 1). 

A system as claimed in Claim 2, characterized in 
that the detection stage (73) is constructed as a 3$ 
phase detection stage for detecting the phase of the 
burst signal in the reconverted picture colour signal 
in relation to the phase of a reference signal applied 
to an input (75) of the phase detection stage (73), 
a phase switching stage (74) is arranged before the *o 
input (75) to which the reference signal is applied, 
by means of which phase switching stage the phase 
of the reference signal can be switched between 
two given phase angles, a control connection (88) 
is arranged between the control device (17) and the 45 
phase switching stage (74), and during the insertion 
of character signals into the reproduced picture sig- 
nals the first switching device (82) and the second 
switching device (93) can be controlled and, in ad- 
dition via the control connection (88), the phase so 
switching stage (74) can be disabled by the control 
device (17) (Fig. 1). 

An apparatus (1) for reproducing picture signals 
comprising a phase-modulated or frequency-mod- 55 
ulated picture colour signal from a magnetic tape 
(2) and recorded in adjacent tracks which are in- 
clined relative to the longitudinal direction of the 



tape, which picture signals may have been record- 
ed in a first recording mode with a first tape speed 
or in a second recording mode with a second tape 
speed which is preferably a submultiple of the first 
tape speed, the apparatus being adapted to repro- 
duce the video signals recorded in the first record- 
ing mode in a first reproduction mode with said first 
tape speed and in at least one first further reproduc- 
tion mode with at least one first further tape speed 
which differs from the first tape speed, and being 
adapted to reproduce the video signals recorded in 
the second recording mode in a second reproduc- 
tion mode with said second tape speed and in at 
least one second further reproduction mode with at 
least one second further tape speed which differs 
from the second tape speed, modulated character 
signals, which comprise a phase-modulated or a 
frequency-modulated character colour signal, be- 
ing insertable into at least the reproduced picture 
signals, the system having a conversion stage (70) 
for reconverting a reproduced picture colour signal 
(F) to an original frequency range, which conversion 
stage supplies the reconverted picture colour signal 
to an output (71), having a detection stage (73) 
which is arranged behind the output (71 ) of the con- 
version stage (70) and which in the case of a phase- 
modulated picture colour signal is constructed as a 
phase detection stage for detecting the phase of the 
burst signal in the reconverted picture colour signal 
and in the case of a frequency-modulated picture 
colour signal is constructed as a frequency detec- 
tion stage for detecting the frequency of the non- 
modulated colour subcarrier signals in the recon- 
verted picture colour signal, which detection stage 
supplies a detection signal of half the line frequency 
to an output (76), having a first switching device (82) 
arranged behind the output (71) of the conversion 
stage (70) and controllable by means of a control 
device (17), which first switching device is set to a 
first switch position by the control device (17) in the 
second further reproduction mode of the system (1 ), 
in which first switch position a first delay device (84) 
of the system (1 ) with a delay time of one line period 
is arranged in series with the first switching device 
(82) and the reconverted picture colour signal sup- 
plied to the output (71 ) of the conversion stage (70) 
is transferred with a delay of one line period to a 
further signal-processing stage (67) of the system 
(1 ), and which is set to a second switch position by 
the control device (17) in all the other reproduction 
modes of the system (1), in which second switch 
position the first delay device (84) is bypassed and 
the reconverted picture colour signal supplied to the 
output (71) of the conversion stage (70) is trans- 
ferred without a delay to the further signal-process- 
ing stage (67), and having a character generator 
(37) for the generation of non-modulated character 
signals and a modulator (36) which is connected to 
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the character generator (37) and which enables the 
non-modulated character signals to be converted 
into modulated character signals to be inserted, and 
having a character insertion stage (33) which is con- 
nected to the further signal processing stage (67) 
and to the modulator (36) and which is adapted to 
insert the modulated character signals at least into 
the reproduced picture signals, the modulator (36) 
comprising a control input (36b) to which a control 
signal (S2) of half the line frequency is applied, 
which control signal is phase-locked to said detec- 
tion signal of half the line frequency supplied to the 
output (76) of the detection stage (73), in order to 
achieve that the reproduced picture colour signals 
and the character colour signals to be inserted are 
locked in phase in the case of a phase-modulated 
picture colour signal and are locked in frequency in 
the case of a frequency-modulated picture colour 
signal, characterized in that the control input (36b) 
of the modulator (36) is preceded by a second 
switching device (93) which can be controlled by the 
control device (17) in the same way as the first 
switching device (82) and which is set to a first 
switch position by the control device (1 7) in the sec- 
ond further reproduction mode of the system (1), in 
which first switch position a second delay device 
(94) of the system (1 ) with a delay time of one line 
period is arranged in series with the second switch- 
ing device (93) and the control signal (S2) applied 
to the control input (36b) of the modulator (36) is 
transferred with a delay of one line period to the con- 
trol input (36b) of the modulator (36), and which is 
set to a second switch position by the control device 
(17) in all the other reproduction modes of the sys- 
tem (1 ), in which second switch position the second 
delay device (84) is bypassed and the control signal 
appiied to the control input (36b) of the modulator 
(36) is transferred without a delay to the control in- 
put (36b) of the modulator (36). 



Patentanspruche 

1 . System (1 ) zum Aufzeichnen und Wiedergeben von 
Bildsignalen, die ein phasenmoduliertes oder ein 
frequenzmoduliertes Bild-Farbsignal enthalten, auf 
und von einem Magnetband (2) in schrag zur Band- 
langsrichtung verlaufenden, nebeneinanderliegen- 
den Spuren, wobei die Bildsignale in einer ersten 
Aufzeichnungs-Betriebsart und in einer ersten Wie- 
dergabe-Betriebsart bei einer ersten Bandge- 
schwindigkeit und in einer zweiten Aufzeichnungs- 
Betriebsart und in einer zweiten Wiedergabe-Be- 
triebsart bei einer zweiten Bandgeschwindigkeit, 
die vorzugsweise urn ein ganzzahliges Vieffaches 
kleiner ist als die erste Bandgeschwindigkeit, auf- 
gezeichnet und wiedergegeben werden konnen 
und wobei die in der ersten Aufzeichnungs-Be- 



triebsart aufgezeichneten Videosignale zusatzlich 
bei mindestens einer von der ersten Bandge- 
schwindigkeit abweichenden ersten weiteren Band- 
geschwindigkeit in mindestens einer ersten weite- 

5 ren Wiedergabe-Betriebsart und die in der zweiten 
Aufzeichnungs-Betriebsart aufgezeichneten Video- 
signale zusatzlich bei mindestens einer von der 
zweiten Bandgeschwindigkeit abweichenden zwei- 
ten weiteren Bandgeschwindigkeit in mindestens 

io einer zweiten weiteren Wiedergabe-Betriebsart 
wiedergebbar sind und wobei zumindest in die wie- 
dergegebenen Bildsignale modulierte Zeichensi- 
gnale eintastbar sind, die ein phasenmoduliertes 
oder ein frequenzmoduliertes Zeichen-Farbsignal 

is enthalten, wobei das System eine zum Rucktrans- 
ponieren eines wiedergegebenen Bild-Farbsignals 
(F) in einen ursprunglichen Frequenzbereich vorge- 
sehene Transponierstufe (70) aufweist, die an ei- 
nem Ausgang (71 ) das rucktransponierte Bild-Farb- 

20 signal abgibt, mit einer dem Ausgang (71) der 
Transponierstufe (70) nachgeschalteten Detekti- 
onsstufe (73), die bei einem phasenmodulierten 
Bild-Farbsignal als eine Phasendetektionsstufe 
zum Detektteren der Phase des im rucktransponier- 

25 ten Bild-Farbsignal enthaltenen Burstsignals und 
bei einem frequenzmodulierten Bild-Farbsignal als 
eine Frequenzdetektionsstufe zum Detektieren der 
Frequenzen der im rucktransponierten Bild-Farbsi- 
gnal enthaltenen unmodulierten Farbhilfstragersi- 

30 gnale ausgebildet ist und die an einem Ausgang 
(76) ein halbzeilenfrequentes Detektionssignal ab- 
gibt, mit einer dem Ausgang (71) der Transponier- 
stufe (70) nachgeschalteten, von einer Steuerein- 
richtung (17) steuerbaren ersten Umschalteinrich- 

35 tung (82), welche erste Umschalteinrichtung bei der 
zweiten weiteren Wiedergabe-Betriebsart des Sy- 
stems (1) von der Steuereinrtchtung (17) in eine er- 
ste Schaltstellung geschaltet ist, in welcher ersten 
Schaltstellung eine erste Verzogerungseinrichtung 

40 (84) des Systems (1) mit einer Verzogerungszeit 
von einer Zeilendauer zur ersten Umschalteinrich- 
tung (82) in Reihe geschaltet ist und das an dem 
Ausgang (71 ) der Transponierstufe (70) abgegebe- 
ne rucktransponierte Bild-Farbsignal um eine Zei- 

45 lendauer verzogert zu einer weiteren Signalverar- 
beitungsstufe (67) des Systems (1) weitergeleitet 
wird, und die bei alien anderen Wiedergabe-Be- 
triebsarten des Systems von der Steuereinrichtung 
(17) in eine zweite Schaltstellung geschaltet ist, in 

50 welcher zweiten Schaltstellung die erste Verzoge- 
rungseinrichtung (84) uberbruckt ist und das an 
dem Ausgang (71 ) der Transponierstufe (70) abge- 
gebene rucktransponierte Bild-Farbsignal unverzo- 
gert zu der weiteren Signalverarbeitungsstufe (67) 

55 weitergeleitet wird, und mit einem Zetchengenera- 
tor (37) zum Erzeugen von unmodulierten Zeichen- 
signalen und mit einem mit dem Zeichengenerator 
(37) verbundenen Modulator (36), mit dem die un- 
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modulierten Zeichensignale in einzutastende mo- 
dulierte Zeichensignale umwandelbar sind, und mit 
einer mit der weiteren Signalverarbeitungsstufe 
(67) und dem Modulator (36) verbundenen Zei- 
chen-Eintaststufe (33), mit der die modulierten Zei- s 
chensignale zumindest in die wiedergegebenen 
Bildsignale eintastbar sind, wobei der Modulator 
(36) einen Steuereingang (36b) aufweist, dem ein 
mit dem genannten an dem Ausgang (76) der De- 
tektionsstufe (73) abgegebenen halbzeilenf requen- 10 
ten Detektionssignal phasenstarr verkoppeltes 
halbzeilenfrequentes Steuersignal (S2) zugefuhrt 
wird, um bei einem phasenmodulierten Bild-Farbsi- 
gnal ein Phasenverkoppeln und bei einem fre- 
quenzmodulierten Bitd-Farbsignai ein Frequenz- is 
verkoppeln der wiedergegebenen Bild-Farbsignale 
mit den einzutastenden Zeichen-Farbsignalen zu 
erreichen, dadurch gekennzeichnet, daB dem Steu- 
ereingang (36b) des Modulators (36) eine von der 
Steuereinrichtung (1 7) in gleicher Weise wie die er- 20 
ste Umschalteinrichtung (82) steuerbare zweite 
Umschalteinrichtung (93) vorgeschaftet ist, die bei 
der zweiten weiteren Wiedergabe-Betriebsart des 
Systems (1) von der Steuereinrichtung (17) in eine 
erste Schaltstellung geschaltet ist, in welcher er- 25 
sten Schaltstellung eine zweite Verzogerungsein- 
richtung (94) des Systems (1) mit einer Verzoge- 
rungszeit von einer Zeilendauer zur zweiten Um- 
schalteinrichtung (93) in Reihe geschaltet ist und 
das dem Steuereingang (36b) des Modulators (36) 30 
zugefuhrte Steuersignal (S2) um eine Zeilendauer 
verzogert zu dem Steuereingang (36b) des Modu- 
lators (36) weitergeleitet wird, und die bei alien an- 
deren Wiedergabe-Betriebsarten des Systems (1 ) 
von der Steuereinrichtung (17) in eine zweite 35 
Schaltstellung geschaltet 1st, in welcher zweiten 
Schaltstellung die zweite Verzogerungseinrichtung 
(94) Oberbruckt ist und das dem Steuereingang 
(36b) des Modulators (36) zugefuhrte Steuersignal 
unverzogert zu dem Steuereingang (36b) des Mo- 40 
dulators (36) weitergeleitet wird. 

System nach Anspruch 1 , dadurch gekennzeichnet , 
daB die Detektionsstufe (73) zum Abgeben eines 
rechteckformigen halbzeilenfrequenten Detekti- 45 
onssignals ausgebildet ist, das zugleich das dem 
Steuereingang (36b) des Modulators (36) zugefuhr- 
te Steuersignal (S2) bildet, und daB die zur zweiten 
Umschalteinrichtung (93) in der ersten Schaltstel- 
lung in Reihe geschattete zweite Verzogerungsein- so 
richtung (94) durch eine Inverterschaltung zum In- 
vertieren des rechteckformigen halbzeilenfrequen- 
ten Steuersignals (S2) gebildet ist (Fig. 1). 

System nach Anspruch 2, dadurch gekennzeichnet , ss 
daB die Detektionsstufe (73) als Phasendetektions- 
stufe zum Detektieren der Phase des im rucktrans- 
ponierten Bild-Farbsignal enthaltenen Burstsignals 



in Relation zu der Phase eines an einem Eingang 
(75) der Phasendetektionsstufe (73) anliegenden 
Referenzsignafs ausgebildet ist, daB jenem Ein- 
gang (75), dem das Referenzsignal zugefuhrt wird, 
eine Phasenumschaltstufe (74) vorgeschattet ist, 
mit der die Phase des Referenzsignals zwischen 
zwei gegebenen Phasenwinkeln umschaltbar ist, 
daB zwischen der Steuereinrichtung (17) und der 
Phasenumschaltstufe (74) eine Steuerverbindung 
(88) angeordnet ist und daB beim Eintasten von Zei- 
chensignalen in die wiedergegebenen Bildsignale 
die erste Umschalteinrichtung (82) und die zweite 
Umschalteinrichtung (93) von der Steuereinrich- 
tung (17) steuerbar sind und zusatzlich Ober die 
Steuerverbindung (88) die Phasenumschaltstufe 
(74) auBer Funktion gesetzt werden kann (Fig. 1). 

4. Gerat (1 ) zum Wiedergeben von ein phasenmodu- 
liertes oder ein frequenzmoduliertes Bild-Farbsi- 
gnal enthaltenden Bildsignalen, die in schrag zur 
Bandlangsrichtung verlaufenden, nebeneinander- 
liegenden Spuren aufgezeichnet worden sind, von 
einem Magnetband (2), wobei die Bildsignale in ei- 
ner ersten Aufzeichnungs-Betriebsart bei einer er- 
sten Bandgeschwindigkeit oder in einer zweiten 
Aufzeichnungs-Betriebsart bei einer zweiten Band- 
geschwindigkeit, die vorzugsweise um ein ganz- 
zahliges Vielfaches kleiner ist als die erste Bandge- 
schwindigkeit, aufgezeichnet worden sein konnen, 
wobei das Gerat zum Wiedergeben der in der er- 
sten Aufzeichnungs-Betriebsart aufgezeichneten 
Videosignale in einer ersten Wiedergabe-Betriebs- 
art bei der genannten ersten Bandgeschwindigkeit 
und bei mindestens einer von der ersten Bandge- 
schwindigkeit abweichenden ersten weiteren Band- 
geschwindigkeit in mindestens einer ersten weite- 
ren Wiedergabe-Betriebsart ausgebildet ist und 
ausgebildet ist, die in der zweiten Aufzeichnungs- 
Betriebsart aufgezeichneten Videosignale in einer 
zweiten Wiedergabe-Betriebsart bei der genannten 
zweiten Bandgeschwindigkeit bei mindestens einer 
von der zweiten Bandgeschwindigkeit abweichen- 
den zweiten weiteren Bandgeschwindigkeit in min- 
destens einer zweiten weiteren Wiedergabe-Be- 
triebsart wiederzugeben und wobei zumindest in 
die wiedergegebenen Bildsignale modulierte Zei- 
chensignale eintastbar sind, die ein phasenmodu- 
liertes oder ein frequenzmoduliertes Zeichen-Farb- 
signal enthalten, wobei das System eine zum RQck- 
transponieren eines wiedergegebenen Bild-Farbsi- 
gnals (F) in einen ursprunglichen Frequenzbereich 
vorgesehene Transponierstufe (70) aufweist, die an 
einem Ausgang (71) das rucktransponierte Bild- 
Farbsignal abgibt, mit einer dem Ausgang (71) der 
Transponierstufe (70) nachgeschalteten Detekti- 
onsstufe (73), die bei einem phasenmodulierten 
Bild-Farbsignal als eine Phasendetektionsstufe 
zum Detektieren der Phase des im rucktransponier- 
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ten Bild-Farbsignal enthaltenen Burstsignals und 
bei einem frequenzmodulierten Bild-Farbsignal als 
eine Frequenzdetektionsstufe zum Detektieren der 
Frequenzen der im rucktransponierten Bild-Farbsi- 
gnal enthaltenen unmodulierten Farbhilfstragersi- s 
gnale ausgebildet ist und die an einem Ausgang 
(76) ein halbzeilenfrequentes Detektionssignal ab- 
gibt, mit einer dem Ausgang (71) der Transponier- 
stufe (70) nachgeschalteten, von einer Steuerein- 
richtung (17) steuerbaren ersten Umschalteinrich- 10 
tung (82), welche erste Umschalteinrichtung bei der 
zweiten weiteren Wiedergabe-Betriebsart des Sy- 
stems (1) von der Steuereinrichtung (17) in eine er- 
ste Schaltstellung geschaltet ist, in welcher ersten 
Schaltstellung eine erste Verzogerungseinrichtung is 
(84) des Systems (1) mit einer Verzogerungszeit 
von einer Zeilendauer zur ersten Umschalteinrich- 
tung (82) in Reihe geschaltet ist und das an dem 
Ausgang (71 ) der Transponierstufe (70) abgegebe- 
ne rucktransponierte Bild-Farbsignal urn eine Zei- 20 
lendauer verzogert zu einer weiteren Signalverar- 
beitungsstufe (67) des Systems (1) weitergeleitet 
wird, und die bei alien anderen Wiedergabe-Be- 
triebsarten des Systems von der Steuereinrichtung 
(17) in eine zweite Schaltstellung geschaltet ist, in 2s 
welcher zweiten Schaltstellung die erste Verzoge- 
rungseinrichtung (84) uberbruckt ist und das an 
dem Ausgang (71 ) der Transponierstufe (70) abge- 
gebene rucktransponierte Bild-Farbsignal unverzo- 
gert zu der weiteren Signalverarbeitungsstufe (67) 30 
weitergeleitet wird, und mit einem Zeichengenera- 
tor (37) zum Erzeugen von unmodulierten Zeichen- 
signalen und mit einem mit dem Zeichengenerator 
(37) verbundenen Modulator (36), mit dem die un- 
modulierten Zeichensignale in einzutastende mo- 3$ 
dulierte Zeichensignale umwandelbar sind, und mit 
einer mit der weiteren Signalverarbeitungsstufe 
(67) und dem Modulator (36) verbundenen Zei- 
chen-Eintaststufe (33), mit der die modulierten Zei- 
chensignale zumindest in die wiedergegebenen 40 
Bildsignale eintastbar sind, wobei der Modulator 
(36) einen Steuereingang (36b) aufweist, dem ein 
mit dem genannten an dem Ausgang (76) der De- 
tektionsstufe (73) abgegebenen halbzeilenfrequen- 
ten Detektionssignal phasenstarr verkoppeltes 45 
halbzeilenfrequentes Steuersignal (52) zugefuhrt 
wird, urn bei einem phasenmodulierten Bild-Farbsi- 
gnal ein Phasenverkoppeln und bei einem fre- 
quenzmodulierten Bild-Farbsignal ein Frequenz- 
verkoppeln der wiedergegebenen Bild-Farbsignale 50 
mit den einzutastenden Zeichen-Farbsignalen zu 
erreichen, dadurch gekennzeichnet daQ dem Steu- 
ereingang (36b) des Modulators (36) eine von der 
Steuereinrichtung (17) in gleicher Weise wie die er- 
ste Umschalteinrichtung (82) steuerbare zweite 55 
Umschalteinrichtung (93) vorgeschaltet ist, die bei 
der zweiten weiteren Wiedergabe-Betriebsart des 
Systems (1) von der Steuereinrichtung (17) in eine 



erste Schaltstellung geschaltet ist, in welcher er- 
sten Schaltstellung eine zweite Verzogerungsein- 
richtung (94) des Systems (1 ) mit einer Verzoge- 
rungszeit von einer Zeilendauer zur zweiten Um- 
schalteinrichtung (93) in Reihe geschaltet ist und 
das dem Steuereingang (36b) des Modulators (36) 
zugefuhrte Steuersignal (S2) urn eine Zeilendauer 
verzogert zu dem Steuereingang (36b) des Modu- 
lators (36) weitergeleitet wird, und die bei alien an- 
deren Wiedergabe-Betriebsarten des Systems (1) 
von der Steuereinrichtung (17) in eine zweite 
Schaltstellung geschaltet ist, in welcher zweiten 
Schaltstellung die zweite Verzogerungseinrichtung 
(94) uberbruckt ist und das dem Steuereingang 
(36b) des Modulators (36) zugefuhrte Steuersignal 
unverzogert zu dem Steuereingang (36b) des Mo- 
dulators (36) weitergeleitet wird. 



Revendlcatlons 

1. Systeme (1 ) d'enregistrement et de reproduction de 
signaux d'image comprenant un signal de chromi- 
nance d'image module" en phase ou en frequence 
sur et depuis une bande magnetique (2) dans des 
pistes adjacentes qui sont inclinees par rapport a la 
direction longitudinale de la bande, lesqueis si- 
gnaux d'image peuvent etre enregistres et repro- 
duits dans un premier mode d'enregistrement et 
dans un premier mode de reproduction a une pre- 
miere Vitesse de defilement et dans un deuxieme 
mode d'enregistrement et dans un deuxieme mode 
de reproduction a une deuxieme Vitesse de defile- 
ment qui est de preference un sous-multiple de la 
premiere Vitesse de defilement, les signaux video 
enregistres dans le premier mode d'enregistrement 
etant de plus reproductibles dans au moins un pre- 
mier autre mode de reproduction a au moins une 
premiere autre Vitesse de defilement qui differe de 
la premiere Vitesse de defilement, et les signaux vi- 
deo enregistres dans le deuxieme mode d'enregis- 
trement etant en plus reproductibles dans au moins 
un deuxieme autre mode de reproduction a au 
moins une deuxieme autre Vitesse de defilement 
qui differe de la deuxieme Vitesse de defilement, 
des signaux de caractere modules, qui compren- 
nent un signal de chrominance de caractere module 
en phase ou en frequence, pouvant etre inseres 
dans au moins les signaux d'image reproduits, le 
systeme comportant un etage de conversion (70) 
pour reconverts un signal de chrominance d'image 
reproduit (F) en une gamme de frequences origina- 
le, lequel etage de conversion applique le signal de 
. chrominance d'image reconvert a une sortie (71), 
comportant un etage de detection (73) qui est dis- 
pose derriere la sortie (71 ) de retage de conversion 
(70) et qui, dans le cas d'un signal de chrominance 
d'image module en phase, est construit sous la for- 
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me d'un etage de detection de phase pour d&ecter 
la phase du signal de salve dans le signal de chro- 
minance d'image reconverti et, dans le cas d'un si- 
gnal de chrominance d'image module en frequen- 
ce, est construit sous la forme d'un etage de detec- £ 
lion de frequence pour detecter la frequence des 
signaux de sous-porteuse de chrominance non mo- 
dules dans le signal de chrominance d'image recon- 
verti, lequel etage de detection procure un signal de 
detection de la moitie de la frequence de ligne a une 10 
sortie (76), comportant un premier dispositif de 
commutation (82) dispose derriere la sortie (71 ) de 
retage de conversion (70) et pouvant etre comman- 
de au moyen d'un dispositif de commande (17), le- 
quel premier dispositif de commutation est regie is 
dans une premiere position de commutation par le 
dispositif de commande (17) dans le deuxieme 
autre mode de reproduction du systeme (1), pre- 
miere position de commutation dans laquelle un 
premier dispositif a retard (84) du systeme (1 ) avec 20 
un retard d'une periode de ligne est monte en serie 
avec le premier dispositif de commutation (82) et le 
signal de chrominance d'image reconverti applique 
a la sortie (71) de retage de conversion (70) est 
transfere avec un retard d'une periode de ligne a un 25 
autre etage de traitement de signaux (67) du syste- 
me (1), et est regie dans une deuxieme position de 
commutation par le dispositif de commande (17) 
dans tous les autres modes de reproduction du sys- 
teme (1), deuxieme position de commutation dans 30 
laquelle ie premier dispositif a retard (84) est derive 
et le signal de chrominance d'image reconverti ap- 
plique a la sortie (71 ) de retage de conversion (70) 
est transfere sans retard a I'autre etage de traite- 
ment de signaux (67), et comportant un g6n6rateur 35 
de caracteres (37) pour la generation de signaux de 
caractere non modules et un modulateur (36) qui 
est connecte au g6nerateur de caracteres (37) et 
qui permet la conversion des signaux de caractere 
non modules en des signaux de caractere modules 40 
a inserer, et comportant un etage d'insertion de ca- 
racteres (33) qui est connecte a I'autre etage de trai- 
tement de signaux (67) et au modulateur (36) et qui 
est a meme d'ins6rer les signaux de caractere mo- 
dules au moins dans les signaux d'image repro- 4$ 
duits, le modulateur (36) comprenant une entree de 
commande (36b) a laquelle un signal de commande 
(S2) de la moitie de la frequence de ligne est appli- 
que, lequel signal de commande est verrouille en 
phase sur ledit signal de detection de la moitie de so 
la frequence de iigne applique a la sortie (76) de 
retage de detection (73), afin de parvenir a ce que 
les signaux de chrominance d'image reproduits et 
les signaux de chrominance de caractere a inserer 
soient verrouilles en phase dans le cas d'un signal 55 
de chrominance d'image module en phase et soient 
verrouilles en frequence dans le cas d'un signal de 
chrominance d'image module en frequence, carac- 
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terise ent;eque I'entr6e de commande (36b) du mo- 
dulateur (36) est prec6d6e d'un deuxieme dispositif 
de commutation (93) qui peut dtre commande par 
le dispositif de commande (1 7) de la meme maniere 
que le premier dispositif de commutation (82) et qui 
est r6gie dans une premiere position de commuta- 
tion par le dispositif de commande (17) dans le 
deuxieme autre mode de reproduction du systeme 
(1 ), premiere position de commutation dans laquel- 
le un deuxieme dispositif a retard (94) du systeme 
(1 ) avec un retard d'une periode de ligne est monte 
en serie avec le deuxieme dispositif de commuta- 
tion (93) et le signal de commande (S2) applique a 
Pentree de commande (36b) du modulateur (36) est 
transfere avec un retard d'une periode de ligne a 
I'entr6e de commande (36b) du modulateur (36), et 
qui est r6gie dans une deuxieme position de com- 
mutation par le dispositif de commande (17) dans 
tous les autres modes de reproduction du systeme 
(1), deuxieme position de commutation dans la- 
quelle le deuxieme dispositif a retard (84) est derive 
et le signal de commande applique a I'entr6e de 
commande (36b) du modulateur (36) est transf6r6 
sans retard a I'entree de commande (36b) du mo- 
dulateur (36). 

2. Systeme suivant la revendication 1 , caracteris6 en 
ce que I'etage de detection (73) est a meme d'ap- 
pliquer un signal de detection rectangulaire de la 
moitie de la frequence de ligne qui forme egalement 
le signal de commande (S2) applique a I'entree de 
commande (36b) du modulateur (36), et le deuxie- 
me dispositif a retard (94), qui est monte en serie 
avec le deuxieme dispositif de commutation (93) 
dans la premiere position de commutation dudit 
deuxieme dispositif de commutation, est constitue 
par un circuit inverseur pour inverser le signal de 
commande rectangulaire (S2) de la moitie de la fre- 
quence de ligne (Fig. 1 ). 

3. Systeme suivant la revendication 2, caracterise en 
ce que retage de detection (73) est construit com- 
me un etage de detection de phase pour detecter 
la phase du signal de salve dans le signal de chro- 
minance d'image reconverti par rapport a la phase 
d'un signal de reference applique a une entree (75) 
de i'etage de detection de phase (73), un etage de 
commutation de phase (74) est dispose devant I'en- 
tree (75) a laquelle le signal de reference est appli- 
que, etage de commutation de phase au moyen du- 
quel la phase du signal de reference peut etre com- 
mutee entre deux angles de phase donnes, une 
connexion de commande (88) est disposee entre le 
dispositif de commande (17) et retage de commu- 
tation de phase (74) et, pendant ('insertion de si- 
gnaux de caractere dans les signaux d'image repro- 
duits, le premier dispositif de commutation (82) et 
le deuxieme dispositif de commutation (93) peuvent 
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etre commandos et, en plus par le biais de la con- 
nexion de commande (88), I'etage de commutation 
de phase (74) peut etre invalide par le dispositif de 
commande (17) (Fig. 1). 

5 

Appareil (1) pour reproduire des signaux d'image 
comprenant un signal de chrominance d'image mo- 
dule en phase ou moduli en frequence a partir 
d'une bande magnetique (2) et en registry dans des 
pistes adjacentes qui sont inclinees par rapport a la io 
direction longitudinale de la bande, lesquels si- 
gnaux d'images peuvent avoir ete enregistres dans 
un premier mode d'enregistrement a une premiere 
vitesse de defilement ou dans un deuxieme mode 
d'enregistrement a une deuxieme vitesse de defile- is 
ment qui est de preference un sous-multiple de la 
premiere vitesse de defilement, Pappareil etant a 
meme de reproduire les signaux video enregistres 
dans le premier mode d'enregistrement dans un 
premier mode d'enregistrement a ladite premiere vi- 20 
tesse de defilement et dans au moins un premier 
autre mode de reproduction a au moins une premie- 
re autre vitesse de defilement qui d iff ere de la pre- 
miere vitesse de defilement, et etant a meme de re- 
produire les signaux video enregistres dans le 25 
deuxieme mode d'enregistrement dans un deuxie- 
me mode de reproduction a ladite deuxieme vitesse 
de defilement et dans au moins un deuxieme autre 
mode de reproduction a un moins une deuxieme 
autre vitesse de defilement qui d iff ere de la deuxie- 30 
me vitesse de defilement, des signaux de caractere 
modules, qui comprennent un signal de chrominan- 
ce de caractere module en phase ou en frequence, 
pouvant etre inserts dans au moins les signaux 
d'image reproduits, le systeme comportant un 6ta- 35 
ge de conversion (70) pour reconverts un signal de 
chrominance d'image reproduit (F) en une gamme 
de frequences originate, lequel etage de conversion 
applique le signal de chrominance d'image recon- 
vert a une sortie (71 ), comportant un etage de de- 40 
tection (73) qui est dispose derriere la sortie (71 ) de 
I'etage de conversion (70) et qui, dans le cas d'un 
signal de chrominance d'image module en phase, 
est construit sous la forme d'un etage de detection 
de phase pour detecter la phase du signal de salve 45 
dans le signal de chrominance d'image reconverti 
et, dans le cas d'un signal de chrominance d'image 
module en frequence, est construit sous la forme 
d'un etage de detection de frequence pour detecter . 
la frequence des signaux de sous-porteuse de so 
chrominance non modules dans le signal de chro- 
minance d'image reconverti, lequel etage de detec- 
tion applique un signal de detection de la moitie de 
la frequence de ligne a une sortie (76), comportant 
un premier dispositif de commutation (82) dispose ss 
derriere la sortie (71 ) de I'etage de conversion (70) 
et pouvant etre commande au moyen d'un dispositif 
de commande (17), lequel premier dispositif de 



commutation est regie dans une premiere position 
de commutation par le dispositif de commande (1 7) 
dans te deuxieme autre mode de reproduction du 
systeme (1), premiere position de commutation 
dans laquelle un premier dispositif a retard (84) du 
systeme (1) avec un retard d'une p6riode de ligne 
est monte en s6rie avec le premier dispositif de 
commutation (82) et le signal de chrominance 
d'image reconverti applique a la sortie (71) de I'eta- 
ge de conversion (70) est transfer avec un retard 
d'une p6riode de ligne a un autre etage de traite- 
ment de signaux (67) du systeme (1), et est regie 
dans une deuxieme position de commutation par le 
dispositif de commande (17) dans tous les autres 
modes de reproduction du systeme (1), deuxieme 
position de commutation dans laquelle le premier 
dispositif a retard (84) est derive et le signal de chro- 
minance d'image reconverti applique a la sortie (71 ) 
de I'etage de conversion (70) est transfer sans re- 
tard a I'autre etage de traitement de signaux (67), 
et comportant un generateur de caracteres (37) 
pour la generation de signaux de caractere non mo- 
dules et un modulateur (36) qui est connecte au ge- 
nerateur de caracteres (37) et qui permet la conver- 
sion des signaux de caractere non modules en des 
signaux de caractere modules a inserer, et compor- 
tant un etage d'insertion de caracteres (33) qui est 
connecte a I'autre etage de traitement de signaux 
(67) et au modulateur (36) et qui est a meme d'in- 
serer les signaux de caractere modules au moins 
dans les signaux d'image reproduits, le modulateur 
(36) comprenant une entree de commande (36b) a 
laquelle un signal de commande (S2) de la moitie 
de la frequence de ligne est applique, lequel signal 
de commande est verrouilie en phase sur ledit si- 
gnal de detection de la moitie de la frequence de 
ligne applique a la sortie (76) de I'etage de detection 
(73), afin d'obtenir que les signaux de chrominance 
d'image reproduits et les signaux de chrominance 
de caracteres a inserer soient verrouilles en phase 
dans le cas d'un signal de chrominance d'image 
module en phase et soient verrouilles en frequence 
dans le cas d'un signal de chrominance d'image 
module en frequence, caract6ris6 en ce que I'entr6e 
de commande (36b) du modulateur (36) est pr6ce- 
d6e par un deuxieme dispositif de commutation (93) 
qui peut etre commande par le dispositif de com- 
mande (1 7) de la meme maniere que le premier dis- 
positif de commutation (82) et qui est regie dans 
une premiere position de commutation par le dispo- 
sitif de commande (17) dans le deuxieme autre mo- 
de de reproduction du systeme (1), premiere posi- 
tion de commutation dans laquelle un deuxieme 
dispositif a retard (94) du systeme (1 ) avec un retard 
d'une periode de ligne est monte en serie avec le 
deuxieme dispositif de commutation (93) et le signal 
de commande (S2) applique a I'entree de comman- 
de (36b) du modulateur (36) est transfere avec un 
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retard d'une p6riode de ligne a I'entrde de comman- 
de (36b) du modulateur (36), et qui est r6gle dans 
une deuxieme position de commutation par le dis- 
positif de commande (17) dans tous les autres mo- 
des de reproduction du systeme (1 ), deuxieme po- s 
sition de commutation dans laquelle le deuxieme 
dispositif a retard (84) est der iv6 et le signal de com- 
mande applique a I'entrde de commande (36b) du 
modulateur (36) est transf6r6 sans retard a I'entr6e 
de commande (36b) du modulateur (36). m> 



is 



20 



25 



30 



35 



40 



45 



SO 



55 



16 



EP 0 558 120 B1 




17 



